SONANCE.014A PATENT 

SPEAKER ASSEMBLY 

Field of the Invention 
[0001] The present invention relates generally to a loudspeaker, and 
relates more specifically to a loudspeaker that is capable of pivoting relative to a 
stationary panel-mount housing. 



Background of the Invention 
[0002] Speaker assemblies have been developed that are capable of 
being panel-mounted, thereby allowing the speaker assembly to be recessed within 
a panel, such as a wall, floor or ceiling panel. This configuration provides an 
aesthetically appealing appearance and consumes little physical space on the 
exterior side of the panel. To direct sounds in a particular direction, as can easily be 
done with conventional floor or cabinet speakers wherein the entire speaker system 
can be moved or repositioned at any time, pivotable panel-mounted speaker 
assemblies have been developed. In a pivotable panel-mounted speaker assembly, 
the sound emanating from a pivotable speaker can be redirected without 
repositioning the entire speaker housing, which remains stationary. Pivotable panel- 
mounted speaker assemblies having pivotable high-range and mid-range speakers 
have also been developed. 



Summary of the Invention 
[0003] Conventional pivotable panel-mounted speaker assemblies, 
examples of which are provided above, suffer from certain disadvantages. For 
example, a conventional pivotable panel-mounted speaker assembly may have a 
recessed pivot point, such that when the speaker pivots, sound emanating from the 
speaker is reflected by the inner wall of the speaker housing. This reflection causes 
distortion of the sound waves, thus resulting in lower quality sound reproduction. 
Consequently, an improved panel-mounted pivotable speaker assembly that 
reduces sound reflection from the speaker housing has been developed. 
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[0004] In one embodiment of the present invention, a pivoting panel- 
mount speaker assembly comprises a speaker housing. The speaker housing has a 
perimeter flange portion, an exterior housing wall extending rearwardly from the 
perimeter flange portion, and an interior curved track extending rearwardly from the 
perimeter flange portion. The interior curved track has an outward facing convex 
surface and an inward facing concave surface. The speaker assembly further 
comprises a speaker unit having a transducer element and a speaker frame 
supporting the transducer element. The speaker frame has an outward facing 
surface configured to slidably engage the inward facing concave surface of the 
housing interior curved track. The speaker assembly further comprises a speaker 
support member attached to the speaker unit. The speaker support member also 
has an inward facing surface configured to slidably engage the outward facing 
convex surface of the housing interior curved track. The speaker assembly further 
comprises a circuit panel having speaker control circuitry mounted thereon. The 
circuit panel is mounted to the exterior housing wall at one or more circuit panel 
attachment points, for example via circuit panel attachment bosses. The speaker 
unit and the speaker support member are pivotable around a pivot point that is 
forward of the transducer element. 

[0005] In another embodiment of the present invention, a speaker system 
comprises a speaker support unit configured support a first speaker. The speaker 
support unit has an interior support member and an exterior support member. The 
interior and exterior support members are separated by a gap. The speaker system 
further comprises a speaker housing having a pivot guide that is configured to be 
positioned in the gap between the speaker support unit interior and exterior support 
members. This allows the speaker support unit to pivot relative to the speaker 
housing, the speaker system further comprises an auxiliary support structure that is 
mounted to the speaker support unit. The auxiliary support structure is also 
configured to support a second speaker that is pivotable in the auxiliary support 
structure. The second speaker is positioned forward of the first speaker. 

[0006] In another embodiment of the present invention, an apparatus 
comprises a speaker housing. The speaker housing has a curved track with an 
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outward facing convex surface and an inward facing concave surface. The 
apparatus further comprises a speaker assembly configured to support a transducer 
element. The speaker assembly includes an outward facing surface configured to 
slidably engage the inward facing concave surface of the housing interior curved 
track. The apparatus further comprises a speaker support member attached to the 
speaker assembly. The speaker support member has an inward facing surface 
configured to slidably engage the outward facing convex surface of the housing 
interior curved track. The speaker assembly and the speaker support member are 
pivotable around a pivot point that is forward of the transducer element. 

[0007] In another embodiment of the present invention, a method of 
assembling a speaker assembly comprises mounting a speaker support member to 
a main speaker unit. A gap is left between a inward facing engagement surface of 
the speaker support member and an outward facing engagement surface of the 
main speaker unit. The speaker support member supports a first speaker. The 
method further comprises positioning a speaker housing interior curved track portion 
of a speaker housing into at least a portion of the gap. An exterior side of the 
curved track portion engages the inward facing engagement surface, and an interior 
side of the curved track portion engages the outward facing engagement surface. 
The method further comprises mounting an auxiliary support structure to the 
speaker support member. The auxiliary support structure supports a second 
speaker forward of the first speaker. 

[0008] In another embodiment of the present invention, a method 
comprises positioning a main speaker unit at least partially within a speaker 
housing. An outward facing surface of the main speaker unit slidably engages an 
inward facing concave surface of the speaker housing. The method further 
comprises pivoting the main speaker unit with respect to the speaker housing, such 
that the main speaker unit pivots about a pivot point that is not located within the 
speaker housing. 
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Brief Description of the Drawings 
[0009] Exemplary embodiments of the improved speaker assembly are 
illustrated in the accompanying drawings, which are for illustrative purposes only. 
The drawings comprise the following figures, in which like numerals indicate like 
parts. 

[0010] FIGURE 1 is a perspective view of an exemplary embodiment of a 
panel-mounted pivotable speaker assembly. 

[0011] FIGURE 2 is a cross-sectional view of the panel-mounted pivotable 
speaker assembly of FIGURE 1 . 

[0012] FIGURE 3 is an exploded view of certain components of the panel- 
mounted pivotable speaker assembly of FIGURE 1. 

[0013] FIGURE 4 is an exploded view of certain components of an 
exemplary panel-mounted pivotable speaker assembly having two secondary 
speakers. 

Detailed Description of Preferred Embodiments 
[0014] As set forth above, one embodiment provides a panel-mounted 
pivotable speaker assembly that reduces sound reflection from the speaker housing. 
This configuration provides improved sound quality with respect to conventional 
panel-mounted pivotable speaker assemblies. In particular, by providing a 
configuration where the speaker moves up and away from walls of the speaker 
housing when the speaker pivots, sound reflections from the speaker housing can 
be reduced, thereby improving overall sound quality. 

[0015] An exemplary embodiment of an improved panel-mounted 
pivotable speaker assembly 100 is illustrated in FIGURES 1 through 3. In particular, 
an exemplary speaker assembly 100 is illustrated in a perspective view in FIGURE 
1, in a cross-sectional view in FIGURE 2, and in an exploded view in FIGURE 3. In 
the foregoing description, the words "forward," "forwardly," and their derivatives refer 
to a direction in which sound propagates from the speaker assembly 100, while the 
words "rearward," "rearwardly," and their derivatives refer to the opposite direction. 
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[0016] The speaker assembly 100 can optionally be sized so as to fit 
between ceiling or wall studs at standard spacings. By way of example, in one 
embodiment the speaker assembly 100 is 9.75 inches in diameter and is 5.125 
inches deep, though other dimensions can be used as well. In an exemplary 
embodiment, the speaker assembly 100 includes a main speaker unit 200. The 
example main speaker unit 200 can handle lower frequency sound reproduction, 
and so can act as a woofer, midrange, or combination woofer/midrange sound 
emitter. The main speaker unit 200 includes a speaker frame 210 having one or 
more speaker components mounted thereto. For example, in such embodiments, 
speaker components mounted to the speaker frame 210 can include a transducer 
element 220 (such as a speaker cone, speaker dome, speaker horn, and/or coil 
assembly) mounted to an upper portion of the speaker frame 210, and a stator 
element 230 (such as a permanent magnet) mounted to a base portion of the 
speaker frame 210. Additional and/or other speaker components can be mounted 
to the speaker frame 210 in other embodiments. The speaker components are 
secured to the speaker frame 210 using screws, bolts, snap fasteners, or other 
suitable fastening mechanisms. In an exemplary embodiment, the main speaker 
frame 210 is substantially circular, and includes an annular outward facing surface 
240 around at least a portion of its perimeter. However, other shapes can be used 
as well. 

[0017] In the illustrated exemplary embodiment, the speaker assembly 
further includes a speaker housing 300 having a substantially circular outwardly 
extending perimeter flange portion 310 that defines a speaker face plane 340. In 
such embodiments, two walls extend rearwardly from the perimeter flange portion 
310. In particular, a rearwardly extending exterior wall 320 is separated from a 
rearwardly extending interior curved wall 330, as illustrated in FIGURE 2. The 
interior curved wall 330 includes a concave inward facing surface 350 that extends 
around the speaker housing 300, and that is substantially circular. The interior 
curved wall 330 further includes a convex outward facing surface 390 opposite of 
the inward facing surface 350. The interior curved wall 330 is dimensioned such 
that the speaker unit 200 can be positioned into, and supported by, the speaker 
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housing 300, with the speaker frame outward facing surface 240 engaging the 
speaker housing inward facing surface 350. In a modified embodiment, the 
rearwardly extending exterior wall 320 is omitted from the speaker housing 300. 

[0018] As illustrated in FIGURES 2 and 3, in an exemplary embodiment, a 
speaker support member 400 is mounted to the speaker frame 210. The speaker 
support member 400 includes an inward facing surface 410 configured to engage 
the speaker housing outward facing surface 390. In one exemplary embodiment, 
the speaker support member 400 has a circular configuration, extending around the 
speaker housing interior curved wall 330. In certain example embodiments, the 
speaker support member 400 includes a plurality of "fingers" that extend forwardly to 
engage the outward facing surface 390 of the speaker housing interior curved wall 
330. 

[0019] Regardless of the configuration of the speaker support member 
400, in the foregoing example configurations, the speaker support member inward 
facing surface 410 and the main speaker unit outward facing surface 240 engage 
opposite sides of the speaker housing interior curved wall 330, as illustrated in 
FIGURE 2. This configuration advantageously allows the main speaker unit 200 to 
pivot with respect to the speaker housing 300. The speaker support member inward 
facing surface 410 and the main speaker unit outward facing surface 240 are 
optionally configured to exert a compressive force on (that is, "pinch") the speaker 
housing interior curved wall 330, such that the main speaker unit 200 will remain in a 
particular pivoted orientation once so positioned. In another embodiment, user 
accessible set screws, clips, and the like can be used to fix the main speaker unit 
200 once the user has pivoted the speaker as desired. In such embodiments, the 
user can loosen or remove the set screws, clips, and the like to reposition the main 
speaker unit 200. 

[0020] The configuration described herein allows the main speaker unit 
200 to pivot about a pivot point 250 that is forward of the transducer element 220. 
For example, the pivot point 250 can be positioned rearward of, within, or forward of 
the speaker face plane 340. This positioning of the pivot point 250 advantageously 
causes the transducer element 220 to move up and away from the speaker housing 
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interior curved wall 330 when the main speaker unit 200 is pivoted. This 
configuration reduces the magnitude of sound reflections from the speaker housing 
interior curved wall 330 at various pivot positions, thereby improving sound quality. 
In particular, the magnitude of sound reflections can be reduced as compared to 
those generated in a panel mounted speaker assembly wherein the pivot point 250 
is positioned adjacent to or rearward of the transducer element 220. 

[0021] As is evident from the illustration of the exemplary embodiment of 
FIGURE 2, the main speaker unit 200 is configured to pivot in a partial circle around 
the pivot point 250. For example, in one embodiment the main speaker unit pivots 
in a range of ±15° from a central axis of the speaker assembly 100, in another 
embodiment the main speaker unit pivots in a range of ±30° from a central axis of 
the speaker assembly 100, in another embodiment the main speaker unit pivots in a 
range of ±45° from a central axis of the speaker assembly 100, and in yet another 
embodiment the main speaker unit pivots in a range of ±60° from a central axis of 
the speaker assembly 100. Other pivot ranges can be used as well. 

[0022] Still referring to FIGURE 2, the speaker assembly 100 optionally 
includes a secondary speaker support assembly 500 mounted to the speaker frame 
210. As illustrated in FIGURE 3, the secondary speaker support assembly 500 can 
be mounted to the speaker frame at a plurality of locations, such as at four 
locations. This configuration advantageously allows sound generated by the 
transducer element 220 to pass from the speaker assembly 100 without being 
substantially impeded by the presence of the secondary speaker support assembly 
500. 

[0023] In such embodiments, the secondary speaker support assembly 
500 includes a support structure, which can be in the form of a recessed cradle 
portion 510, configured to support a secondary speaker 520 therein, such that the 
secondary speaker 520 can pivot within the cradle portion 510 of the support 
structure. By way of example, the secondary speaker 520 can be configured to 
handle relatively higher frequency sound reproduction, and so can act as a tweeter. 
Additional speakers, such as additional tweeters, can be included as well. 
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[0024] As illustrated in FIGURE 2, the secondary speaker 520 can be 
secured in the cradle portion 510 of the support structure through the use of a 
curved support member 530 positioned opposite the cradle portion 510 of the 
support structure from the secondary speaker 520. In an exemplary embodiment, 
the secondary speaker 520 pivots about the same pivot point as the main speaker 
unit 200. In an exemplary embodiment, the secondary speaker 520 pivots about a 
secondary speaker pivot point that is stationary regardless of the position of the 
main speaker unit 200. 

[0025] The example secondary speaker 520 is configured to pivot in a 
partial circle around the secondary speaker pivot point. For example, in one 
embodiment the secondary speaker pivots in a range of ±15° from a central axis of 
the secondary speaker support assembly 500, in another embodiment the 
secondary speaker pivots in a range of ±30° from a central axis of the secondary 
speaker support assembly 500, in another embodiment the secondary speaker 
pivots in a range of ±45° from a central axis of the secondary speaker support 
assembly 500, and in yet another embodiment the secondary speaker pivots in a 
range of ±60° from a central axis of the secondary speaker support assembly 500. 
Other pivot ranges can be used as well. 

[0026] This example configuration allows the secondary speaker 520 to be 
positioned forward of the main speaker unit 200, and allows the secondary speaker 
520 to be pivoted independently of the main speaker unit 200. The speaker 
assembly 100 optionally further comprises electronic control circuitry, including an 
active or passive crossover network that is configured to drive the transducer 
element 220 over a first frequency range, and the secondary speaker 520 over a 
second frequency range. In such embodiment, the second frequency range is 
higher than, but overlapping with, the first frequency range, the two frequency 
ranges overlapping at a crossover frequency. In such embodiments, wherein the 
main speaker unit 200 and the secondary speaker 520 are independently pivotable, 
the two frequency ranges can be directed to different regions of a room, for 
example. By way of further example, the user can choose not bother pivoting the 
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main speaker unit 220, which may be less directional in its sound reproduction, and 
only pivot the secondary speaker unit 520. 

[0027] In certain embodiments, illustrated in FIGURE 4, a plurality of 
secondary speakers 520 are positioned forward of the main speaker unit 200. In 
such embodiments, a modified secondary speaker support assembly 540 is 
configured to support a plurality of secondary speakers 520. The secondary 
speakers 520 are optionally pivotable with respect to the main speaker unit, and/or 
with respect to each other. The secondary speakers 520 can be made pivotable 
within the modified support assembly 540 using a similar recessed cradle portion 
510 and curved support member 530 as described previously. 

[0028] As illustrated in FIGURE 4, in embodiments wherein the speaker 
assembly 100 comprises a plurality of secondary speakers 520, the secondary 
speakers 520 can be positioned adjacent to each other. In such embodiments, the 
secondary speakers 520 can be configured to pivot about a single pivot point, which 
is optionally the same pivot point about which the main speaker unit 200 pivots. In 
other embodiments, the secondary speakers 520 can be configured to pivot about 
separate pivot points. In still other embodiments, the modified secondary speaker 
support assembly 540 can be configured to support more than two secondary 
speakers 520. 

[0029] As illustrated in FIGURES 1 and 3, in an exemplary embodiment, 
the electronic control circuitry, including the crossover network, is mounted to a 
circuit panel 360 that is mounted to the speaker housing 300. In this example 
embodiment, the speaker housing 300 includes rearwardly extending circuit panel 
mounts 370 that are used to mount the circuit panel 360 rearward of the main 
speaker unit 200 in an orientation that is substantially parallel to the speaker face 
plane 340. 

[0030] In one exemplary embodiment, the circuit panel 360 is positioned 
sufficiently rearwardly of the main speaker unit 200 such that no moving and/or 
other portion of the main speaker unit 200, or any components attached thereto as 
described herein, contacts the speaker panel 360 as the main speaker unit 200 is 
pivoted through its full range of motion. This configuration advantageously prevents 
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other components of the speaker assembly 100, such as the stator element 230, 
from damaging the circuit panel 360, or electronic components mounted thereon, 
while being pivoted. Thus, for example, this configuration prevents the pivoting 
speaker from applying a force to the circuit panel 360, and from causing electronic 
damage thereto (such as by shorting-circuiting electronic components). 

[0031] Referring again to FIGRUES 1 and 3, a speaker grille 380 is 
optionally mounted to the speaker housing 300 adjacent the flange portion 310 and 
parallel to the speaker face plane 340. The speaker grille 380 can be secured to the 
speaker housing 300 using screws, rivets, an epoxy, or another suitable mounting 
mechanism. In such embodiments, the pivotable main speaker unit 200 and the 
pivotable secondary speaker 520 are configured to remain rearward of the speaker 
face plane 340 across the full pivot range of these components, thereby preventing 
the speaker grille 380 from impeding the pivoting of these components. 

[0032] In one embodiment, the speaker grille 380 is removable from the 
speaker housing, thereby providing access to the pivoting speakers for adjustment. 
The speaker grille 380 provides an aesthetic cover for the speaker assembly 100, 
and also protects the speaker assembly internal components from damage which 
can occur from objects inserted into the speaker assembly 100. In one 
embodiment, the grille comprises a rigid metallic cover that is perforated, so as to 
allow sound to pass therethrough without significant degradation in sound quality. 

[0033] The various embodiments of the speaker assembly 100 described 
herein can be mounted to, and recessed within a panel, such as a ceiling or wall. 
The pivotable design of the main speaker unit 200 and the secondary speaker 520 
allow sound, including sound of specific frequency ranges, to be directed to certain 
portions of a room or other area. Moreover, as described above, by configuring the 
main speaker unit 200 to pivot about a pivot point 250 that is located forward of the 
transducer element 220, the magnitude of sound reflections from the speaker 
housing interior curved wall 320 can be reduced, thereby further enhancing sound 
quality. 
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Scope of the Invention 
[0034] While the foregoing detailed description discloses several 
embodiments of the present invention, it should be understood that this disclosure is 
illustrative only and is not limiting of the present invention. It should be appreciated 
that the specific configurations and operations disclosed can differ from those 
described above, and that the methods described herein can be used in contexts 
other than speaker assemblies. 
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